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COMPLETE SPECIFICATION 
Improvements in or relating to Therapeutic Medication 



?.We, Abbott Laboratories, a corpora- 
tion duly organized under the laws of the 
tate of Illinois, United States of 
_nericu, of 14th Street aud Sheriden 
oad, City of North Chicago, County of 
ake, State of Illinois, United States oi 
'America, do hereby declare the nature, of 
his invention and in what manner the 
same is to be performed, to be particu- 
larly described aud ascertained in and bv 
e following statement: — 
iOur inventiou relates to therapeutic 
edication and includes among" its 
ejects and advantages increased** con- 
enience m medication with dry medica- 
ments in powder form, especially with 
;spect to accuracy of dosage and accur- 
ate placement of the material. 
rJiany useful medicaments, and especi- 
: y penicillin aud related antibiotics, 
> subject to substantial or, in some in- 
^es?, complete alteration by the 
ach juices when administered orally 
liferent patients vary widely in the con- 
ation of the alimentary canal and the 
iriw which oral dosages will be im- 
in effectiveness. In fact, the 
ae patient will react differently to the 
ae dosage at different times, because 
, 1 condition of the patient's alimentary 
4? Tories from time to time. 
™ this -account, precision in treatment 
only been attainable in the past with 
I dosages supplemented by checking 
■ samples to ascertain how much 
-icament has found its way into the 
^ n stream » or b 7 parenteral adminis- 

It has been discovered that the air- 
e ingestion of powdered penicillin 
other medicaments available in the 
of fi n6 powders, can be practised to 
^therapeutic effects. It is also 
a* f iu 10 combine the general treat- 
ntLr resultin S ^"ith high local con- 
ration of the same medicament in 
ev er body cavity is utilized. 
l p *ce 2/-] 



_In addition to water-soluble anti- 
biotics, solid inhalation therapy is 0 f 
value in connection with other thera- 50 
peutic agents, including antiseptics, 
bronchiolytics, and vaso-constrictors and 
w indicated for at least some of the 
known anti-histamine drugs. Illustra- 
tive examples of vaso-constrictors are: 56 
epinephrine hydrochloride. isopropyl 
epinephnn aud 2-amino-heptane Illus- 
trative examples of anti-histamine ajrents 
: ^V^^'^t^^^^^^l^athenyl). 
i / - dimet Methylenediamine hydro- 60 
chloride, and N - (alpha-pyridvl) - N- 
(benzy )-N' N'-dimethylethylenediamine 
hydrochloride. 

Data available so far does not support 
any reliable generalizations, Mure par- 05 
tjcularly, the mere fact that a drug is in- 
effective or toxic when administered 
orally affords no indication whether or 
not it is suitable for solid inhalation 
therapy. Many such therapeutic agents 70 
winch are water soluble, will be found 
effective by solid inhalation, but both the 
effect and the degree of effectiveness need 
to be established by specific test in con- 
nection with each substance. 

However, especially when the local 
application is in the lungs, a wide vari- 
aoility in the proportion of powdered 
material that comes to rest in the nose 
and in the bronchial tubes and in the 
actual lung itself can only be avoided by 
a substantial constancy in the method of 
inhalation. 

By the present invention, such con- 
stancy has been obtained by providing 85 
apparatus which is to be utilized by the 
patient by breathing in and out in a 
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simple, substantially normal way. 1 
energy of the patient's breathing is 
utilized to deliver into ea^h charge of air 
inhaled, a small substantially constant 
charge of powdered medicament, which* 
charge is delivered quickly, shortly after 
inhalation begins, and finds its wav to its 
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* resting place long before inhalation is 
finished. ^ Thus the apparatus itself and 
the body passages first receiving the 
stream of air are thoroughly swept and 

5 scavenged with pure air during the 
major portion of the breathing-in process. 
It has been found that administration in 
this way not only contributes to deep 
penetration of the medicament, but that 

10 it becomes unnecessary to pulverize the 
medicament into a true smoke. The use 
of larger particles tends to increase the 
reliability with which a uniform fraction 
of the material will pass on through the 

16 body passages first receiving the stream 
without getting caught on the moist 

walls. . . 

Whereas other methods of administra- 
tion by inhalation known to us are 
20 objectionable because the apparatus is 
expensive or complicated, or because the 
amount of medicament rendered effective 
for therapeutic purposes varies uncon- 
trollably over a range of several hundred 
25 per cent., or both, it is possible accord- 
ing to the invention to work out depend- 
able procedures which do not require 
hospital treatment or the repeated check- 
ing of blood samples. 
30. Apparatus for administering medica- 
ment in small particle form by inhala- 
tion comprises, according to this inven- 
tion, a conduit having na air inlet and 
an air outlet, a container for the mediea- 
35 ment suspended in the conduit and means 
actuated by each inhalation to jolt the 
container, the container having an outlet 
permitting a limited discharge into the 
conduit at each jolting of the container 
40 wherebv air passing through the conduit 
becomes medicated. The conduit may 
comprise an air inlet passage leading 
from the inlet to the container, n. piston 
member guided in the passage to jolt the 
45 container at each inhalation, the sus- 
pended container being disposed in rela- 
tion to the inner end of the passage so 
that the piston member impacts on the 
container wall to jolt the container, and 
60 openings in the passage constituting a- by- 
pass to the piston when in impacting 
position permitting air flow through the 
passage to continue after impact. 

In the preferred form of apparatus 
56 according to the invention, the inlet 
passage is of arcuate form, and is dis- 
posed in a vertical plane when the appar- 
atus is in use and the piston member is 
constituted by a ball, the passage enforc- 
80 ing suction effort to be developed in the 
inhalation volume to raise the ball in the 
passage and thereby provide a time lag 
assuring that inhalation commences 
before the respective discharge of medica- 
66 ment if? procured whilst assuring rear- 



ward movement of the piston mem]ber/ 
soon as the suction applied fails to.htfl 
the ball at the top of its excursion pa 
< The medicament container is preferab 
suspended within the chamber in prif 
imity to the end of the said passage, an 
the piston member is allowed to partial} 
leave the passage at the end of its f<$ 
ward travel to directly impact on the c<f 
tainer, in which impact position the^i) 
pass is uncovered by the piston, v 
Preferably the container passes loose! 
through the wall of the chamber so t* ' 
free play is given to the lugs to pe~ 
limited movement of the container on 
pact therewith by the piston mem 
whereby the container is abruptly arrer 
in its movement derived from the pistcE 
member and a double jolt to the containf 
is obtained. \ 
The invention further consists in th 
practical embodiments of the inventio 
illustrated in the accompanying drawing! 
in which : — ^ 
Figure 1 is a section of an inhalatct 
according to the invention, ou line I— 5 
oi Figure 2; :f 
Figure 2 is a plan view of the same in^ 
halator from above; 4 
Figure 3 is a section on line III — III 
of Figure 2; ^ 
Figure 4 is a side view of the capsule 
with the cover removed ; 

Figure 5 is a section on line IX — I 
oi' Figure 1 ; m 

Figure G is a section similar to Figuit 
I, on line VI— VI of Figure 7, indicating; 
a modified construction ; 

Figure 7 is a plan view partly in se 
tion on line VII— VII of Figure 6; 

Figure 8 is a section on line VIII < 
VIII of Figure 7; and -J 
Figure 9 is an end view of the nose en 
of the modified form. 

In the drawings like references de» 
nate the same or similar parts. 

In the drawings as filed, the parte ar 
substantially to scale and about twi 
normal size. - j 

In the embodiment of appara*, 
selected for illustration, the main hous; 
1 is of transparent plastic molded in 
halves and seamed together on the |»- 
of the section of Figure 1. Th e re- 
defines a chamber 2 in the general saa 
of an open cup. The upper wall of j 
body is apertured to receive a cap&ul^ 
oontainiiur the medicament 4. 

An arcuate pipe 5 forms an' 1 
passage to the cup which it enters c 
beside the capsule 3. Outside the en 
curves downwardly and back towarav 
user to reduce the overall length oy 
device, and thereby providing an 
incline which reaches the cn* 
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gAVithm the inlet passage 5 is a piston 
S member constituted by a ball 6 which 
^normally lies at the bottom of the 
f passage 0, being restrained from falling 
out by the bail 7 of a retaining clip 8 
, The clip has resilient side arms 9 that set 
m place between ribs 10 on the tube 5 
and curve into shallow pockets 11 A 
simple steel ball functions very well in 
this connection, but with a ball of 
. aluminium the parts may be designed to 
ensure a slightly better mechanical action 
When the capsule is i n place the ball 6 
,3 restrained from leaving the inlet tube 
5 by the capsule itself, but to limit the 
forward travel of the ball lips 13 are pro! 
vided with extend in from- upper 
quadrants of the edge of the tube to its 
inner end. The inner end of the tube- 
comprising the upward incline is also pro- 
vided with side slots 13 and a bottom slot 
14 ex ending hack along the tube far 
enough so that the ball will pas. the rear 
end. of the slots at the end if its inVard 
i movement and thus open inlet apertures 
for the entrance of air into the cup 2 by 
by-passmg the ball when in impart V osl 

When sufficient suction has been 
) applied to the chamber to overcome the 

STS °V h f t alI< the ba " is ' Ira ^> 5 

the arena e tube 5 and runs up the in- 
line o .mpact on the container and 
^hen that amount of suction on the ball 
ceases, the hall rolls down the incline by 
gravity and comes to rest o n the bnil 7 
Ihe percuss.on .s thus derived from a 

' S b 7 a n/ Hle hn ." G > unstrained to 
ravel UIU i er the „ u . tion effort o 

' P ff°\ ln a " 'T rnrfl dire ' tio ° "O that the 
• effort re.pured to raise the mass must be 
developed and thereby enforce a elay 

after iEK U r. t,0 \ 0f the 1*™™"* until 
ithlL nhalnt,on ha s commenced, whilst 

which y f i P f Sa " eS - 0f the f atient staling 
ment £ * recetTe ^ted medical 
ment, are scavenged during the subsp 
Suent p 0rt on of ea , h aspiration Accord-" 

ShaTn • 6 m,t,al ° f each -ol^meof 
ghalation passes through the chamber 

KSrt med, ^ ment '* '^charged, and 
JJen the medicament is borne forward in 

wlLif em i aia,n i r part of inhalation 

ll*L:t effects * cnven * in * as 

aa T tL e r'?M Ie 3 ^ hi : ; . h form3 subiect 
B§MMn f /c he -' : ? , ^ nfll °? a PPHcation No. 

1 reta? n pj\ hlch H OU8ea the medicament 4 
retained b y a mesh screen 16. a top flange 
" and a knurled operating handle 18 
then on CaPS,, , ,e 'f, nl L ed at t1le ^ctorv and 

20 of S K f thC C *T I 9 ? the 
torted *,i' c »> , »«* UP ^'ffhtly in undis- 
^"ed (Kwition so that when the cap i 3 



capsule the 
against the 



pushed in place over the 
bottom will press snuirfv 
screen 16. J 

th Jf h fK flaDffe 17 has opposite ears 21 so 
Sf fcS 6 l apSul ? can be assembled with 7P 

cieariy indicated in Figure 1 tii* k^i 
nas a bore 22 to receive tfe barrel ll S 

EST ctratTfo '/KeTihal 
the free movement is not, imnah-ed TW 
al owing the free movement the co/ 80 

tLen ^ trS^rro 1 l f ^tn h e^ot I • 
ance permitted by the mounting of tL 

tor 4^ eU toVe 0 ? Ser 3 

oppo* .to notches at 2o th^Khifll £ 90 

oVi fif, T Ved a * iall y and the 
06 Thus ft ,D ' ° r mte "apted, at 
lhus the user can move the caosule 
Iv into nn< f nn j xi . ca P s uie 



where it could fall out ° 180 deffrees 
Detachable connecting m^.,™ 

SS. 7 u dlVergIn » side ™lls to define a 
the mouthpiece between his , k£ 3 
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against the capsule will be swept through 
the chamber and into the body passages 
and followed by a considerable inhalatfon 
ot pure ur to scavenge both the device 
0 and the initial body passages. 

Because, with the ball 6 in the full line 
position of Figure 1, the possible open- 
ings for reverse flow of air through the 
device are extremely constricted, the 
10 natural impulse of the user to withdraw 
the device or to release the lips and 
breathe out around it, is confirmed and 
enforced so that the moist air exhaled by 
the user does not go back through the 
device to moisten the walls of the cham- 
ber and cause the next increment of 
powder to be retained where it is not 
d LSI red. 

oa It i wiI , i be 0,)vious that the connectors 
413 tan be shaped to fit any bodv cavity into 
which the patient can draw air. In 
Figures G to y is indicated a nosepiece 
a so of transparent plastic. The portion 
ot the nosepiece engaging the body 1 is 
ot identical configuration with the con- 
nector 27. but it has a bifurcated bodv 33 
terminating in spaced lobes U of a *ize 
or configuration to enter comfortablv into 
rhe nostrils. The interior clearance is 
also bifurcated to end in spaced discharge 
openings 35 positioned to deliver the 
stream of fluid close to the septum and 
substantially parallel thereto. 

By varying the fineness of the jwwder 
and the mesh of the screen 16. various 
powdered medicaments can be adminis- 
tered at various rates. With sodium 
penicillin a screen of about. (>0 mesh is 
preferred and it is not hard to granulate 
40 the powder by trial and error to a grain 
size such that an administration of 
100,001) units is easily accomplished bv 
normal breathing, in from five to ten 
minutes. A\~ e have also found that 
*» smoother and more accurate mechanical 
action can be secured by mixing the 
penicillin with at least a little other 
material intended to function as a diluent 
or vehicle. 

Because the energy of the user's breath 
actuates the timed discharge, there is no 
ether instrumentality with which anv 
synchronism needs to be maintained', 
further, because there is no extraneous 
55 power imposed on the ingoing air stream, 
the patient's natural and normal lung 
movements are not disturbed and upset 
by being pushed or pulled in a way that 
is always uncomfortable and frequently 
unexpected and bad for the morale of the 
patient. 

In the embodiment of Figures 1 to 5 
the end of the inlet passage 5 projects 
slightly through the chamber 12, In the 
65 embodiment of Figures 6 to 9 the shape 
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is substantially identical, and the fl<w/ 
of the modified chamber 36 sloneT * -j 
and flush with the bottom of the^u 
The bottom of the cup is flush wiS $ 
end of the tube 5 and the smal?!^?, 
pockets at- the bottom of the clumffS 
are filled in up to mc ned plane* nt • 6 
(erior facets 37. This afford! TjS» 
of powder no resting place that is not 3 
dined downwardly and toward the cent?- 
so that the air stream entering throng 
he slots 13 and 14 will alwayf kee^l! 
lower portions of the chamber J? 
scavenged. This scavenging action i 
assisted by the fact that the loose fit fj 
the capsule 3 permits material leakage 2 
air which will acquire considerable vel 
city directly downwards as it pasaS 
hrough the annular clearance around tnf 
barrel Id, and tend to direct the mail 
stream downward more or less and assiai 
in keeping the chamber scavenged Th£ 
other function of the loose mounting tf a 
to penmt a substantial movement or dfcT 
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placement of the <;apsule from the posi^. 
Hon oi Figure 1. m which it is held by* 
gravity, when the ball fi strikes it, thus" 
providing a more effective jolt to shake 
a small increment of the powder 4 out 4 
through the -ieve 16; : * 
The capsule In is of such size that it! 
can be housed within the chamber 2 and 
the body 27 or 33. 

While it is contemplated that the cap-; 
sules will be sold in quantity in separate?! 
packages thiVfeature is useful in a large 
institution where a supplv of the devices' 
t an be prepared in sterile condition by a 
student nurse, with a mps-ule housed in" 
each device for quick use in emergencies, 1 
suHi as acute attac ks of asthma. ^ 
Having now particularly described and 
ascertained the nature of our said invent 
lion, and in what manner the same is to', 
be performed, we declare that what we" 
claim is : — t ff T 

L Apparatus for administering medica- 
ment in small particle form by inhala- 
tion comprising a conduit having an ai 
inlet and an air outlet, a container f" 
the medicament suspended in the condui 
and means actuated by each inhalation * 
jolt the container, the container havr 
an outlet permitting a limited dischar* 
into the conduit at each jolting of th 
container whereby air passing throu^ 
tiie conduit becomes medicated. 

2. Apparatus according- to Claim * 
characterised in that the conduit com 
prises an air inlet passage leading fro 
the inlet to the container, a piston men* 
her guided in the passage to jolt the ca 
tainer at each inhalation, the suspend 
container being disposed in relation"'; 
the inner end of the passage so that tii 
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piston member impacts oa the container 
wall to jolt the container, and openings 
'in the passage constituting a l>y r pass to 
the piston when in imparting position 
permitting air flow through\the passage 
to continue after impact. 

3. Apparatus according to Claim 2/ 
haracterised in that the inlet passage is 
f arcuate form and is disposed in a 
ertical plane when the apparatus is in 
ise and the piston member is constituted 
jy a ball, the passage enforcing suction 
"effort to be developed in the inhalation 
volume to raise the ball in the passage 
and thereby provide a- time lag assuring 
ihat inhalation commences before the re- 
spective discharge of medicament is pro- 
Wed whilst assuring rearward movement 
&f the piston member as soon as the suc- 
tion applied tails to hold the ball at the 
top of its excursiou path. 
£ 4. Apparatus according to Claims 2 or 
3, characterised in that the container is, 
Suspended withiu the iduunber in prox- 
imity to the end of the said passage and 
the piston member is allowed to partially 
leave the passage at the end of its forward 
travel to directly impact on the con- 
tained, in which impact position the bye- 
ms is uncovered by the piston. 



•3. Apparatus according to Claim 4 
characterised in that the container is sus- 
pended within the chamber by lugs, and 
that the container loosely passes through 
the wall of the chamber so that free play 3d 
is given to the lugs to permit limited 
movement of the container on impact 
therewith by the piston member, whereby 
the container is abruptly arrested in its 
movement derived from the piston mem- 4; 
ber and a double jolt to the container is 
obtained. 

6. Apparatus for administering medica- 
ment in particle form by inhalation con- 
structed and arranged substantially as 45 
described with reference to Figures 1 to 

0 of the accompanying drawings. 

7. Apparatus for administering medica- 
ment in particle form by inhalation con- 
structed and arranged * substantially as 
described with reference to Figures <i to 
9 of the accompanying drawings. 

Dated this 19th day of August, 1948. 

PAGE. WRITE & FARRER, 
Chartered Patent Agents, 
27. Chancery Lane, London, W.C.2. 
Agents for the Applicants. 



50. 



Leamington Spa: Printed for His Majesty's Stationery Office, by the Courier Press.— 1951. 
Published *t The Patent Office. 25, Southampton Buildings, London, W.C*2. from which 
copies, price 2s. per copy; by post 2s Id. may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



